In this paper, we present theoretical and experimental studies of the effect of resonant modes excited inside rectangular cavities formed by ground plates and ground via fences of shielding in a multilayer printed circuit board (PCB) on the electrical performance of via transitions at frequencies up to 10GHz. Three types of the transitions, such as single signal via, signal via surrounded by ground vias to form a vertical wave guiding structure and via pairs for differential signaling, embedded within the boundaries of the shielding in the same PCB are considered. Presented results cover reflection, transmission, and crosstalk phenomena in these types of via transitions under the effect of the cavity modes. As an outcome, some ways to develop interconnect circuits including via transitions embedded in multilayer PCBs at higher frequencies are traced here.
Introduction
Interconnect circuits are one of the critical points in implementation of high-speed technologies1 for digital and communication applications. These circuits can be embedded in a multilayer printed circuit board (PCB) that is a cost-effective structure providing high-density packaging for which a ground via fence2) is an important component due to its high-shielding properties.
The shielding formed by ground via fences can be used to achieve a high isolation of functional units in the PCB or to suppress an interaction of the PCB and ambient objects, as shown in Fig.1 •¬ (1) where c is the velocity of light in free space, m= 1,2,..., and n=1,2,.... 
